
(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2006/0208568 A1 

Kaita et al. 

US 20060208568A1 

(43) Pub. Date: Sep. 21, 2006 

(54) HIGHLY RELIABLE VEHICLE SYSTEM 
START CONTROLLER 

(75) Inventors: Keiji Kaita, Nishikamo-gun (JP); 
Masaya Amano, Toyota-shi (JP) 

Correspondence Address: 
OLIFF & BERRIDGE, PLC 
P.O. BOX 19928 
ALEXANDRIA, VA 22320 (US) 

(73) Assignee: TOYOTA JIDOSHA KABUSHIKI 
KAISHA, Toyota-shi (JP) 

(21) Appl. No.: 11/354,884 

(22) Filed: Feb. 16, 2006 

(30) Foreign Application Priority Data 

Mar. 18, 2005 (JP)...................................... 2005-079826 

--B +B 

POWER SUPPLY ECU 

HOLD 
CIRCUI 

MAIN IG 

SIGNAL 

POWER 
SUPPLY 
CPU 

SUBIG 

SIGNAL 

NSTRUCTION 

NSTRUCTION 

Publication Classification 

(51) Int. Cl. 
GOSD LM00 (2006.01) 
B60L I/00 (2006.01) 

(52) U.S. Cl. ............................................................... 307/9.1 

(57) ABSTRACT 

Start/stop decision circuit receives main and sub IG instruc 
tion signals from a hold circuit and a Sub line, respectively, 
and if the signals match in logic, the start/stop decision 
circuit follows the main IG instruction signals logic to 
determine whether an ignition switch is turned on/off. If the 
main and Sub IG instruction signals attain the high and low 
levels, respectively, and a logic discrepancy is thus caused, 
and a condition is established for speculating that the vehicle 
is parked and therefrom a decision is made that the vehicle 
system will be stopped with high probability, then the 
start/stop decision circuit determines that the ignition Switch 
is turned off, and start/stop decision circuit detects that the 
hold circuit has an ON failure and subsequently the start/ 
stop decision circuit stops the vehicle system. 
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HIGHLY RELIABLE VEHICLE SYSTEM START 
CONTROLLER 

0001. This nonprovisional application is based on Japa 
nese Patent Application No. 2005-079826 filed with the 
Japan Patent Office on Mar. 18, 2005, the entire contents of 
which are hereby incorporated by reference. 

BACKGROUND OF THE INVENTION 

0002) 
0003. The present invention relates generally to vehicle 
system start controllers and particularly to vehicle system 
start controllers capable of high reliably starting and stop 
ping vehicle systems. 
0004 2. Description of the Background Art 

1. Field of the Invention 

0005 Vehicle systems are typically started by operating 
an ignition Switch operated by inserting an ignition key into 
a key hole and rotating the key to a prescribed position. The 
ignition Switch assumes an OFF position allowing the igni 
tion key to be inserted and removed, an accessory (ACC) 
position allowing car audio and other similar accessory 
electrical equipment to conduct, an ON position energizing 
the engine's ignition system, and an engine start (ST) 
position energizing the starter. 
0006 To start a vehicle system, for example as disclosed 
in Japanese Patent Laying-Open No. 2000-050513, the 
ignition switch is operated to assume the ON position and in 
response an IG signal of the logical high level is input to a 
controller of a power Supply control unit. In response to the 
IG signal of the high level the power supply control unit 
electrically connects a relay Switching between Supplying 
and stopping power to a load. Thus a battery's power Supply 
is Supplied to a plurality of loads including units electrically 
controlling an engine, an A/T, a meter and the like. The 
control units all receive power supplied from the battery to 
control the vehicle's state. 

0007 To stop the vehicle system the ignition switch is 
operated to assume the OFF position and in response the IG 
signal of the logical low level is input to the controller of the 
power Supply control unit. The power Supply control unit 
receives the IG signal of the low level and in response 
electrically disconnects the relay to interrupt the power 
supplied from the battery to the plurality of loads. 
0008 If the vehicle system thus configured has the igni 
tion switch failed for example by a break, the IG signal is 
fixed at the low level and the vehicle system cannot be 
started. As such, the ignition Switch is required to reliably 
turn On. 

0009 For an analog signal circuit outputting a desired 
signal Voltage for example for vehicular electronic control 
equipment a defective break detection device including a 
hold circuit holding a signal Voltage output from the analog 
signal circuit and a discharge circuit causing an electric 
charge distributed in the analog signal circuit to be dis 
charged to the ground is disclosed, for example as described 
in Japanese Patent Laying-Open No. 2004-020315. 
0010. As described in the document, the hold circuit is a 
charge circuit including a Switch, a capacitor and the like. 
When the hold circuit receives an instruction from an 
instruction portion to take in the signal Voltage the hold 
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circuit turns on the Switch and holds the signal Voltage in the 
capacitor. When the signal voltage held in the capacitor is 
output to an A/D converter, it is A/D converted and output 
to the instruction portion. 
0011 Furthermore, the defective break detection device 
employs a discharge circuit to discharge simultaneously the 
electrical charge distributed in the analog signal circuit and 
the signal Voltage held in the hold circuit, and after they are 
discharged the device holds in the hold circuit a signal 
Voltage output from the analog signal circuit and from a 
result of A/D converting the held signal voltage detects 
whether the analog signal circuit has a defective break. 
0012. The above described defective break detection 
device that has the hold circuit holding a signal Voltage can 
detect whether the analog circuit has a defective break. If the 
hold circuit itself has the switch for example welded and 
thus failed, however, the signal voltage held by the hold 
circuit and that output from the analog signal circuit do not 
match, and the vehicle will not be controlled normally. 
Accordingly, to provide a signal Voltage increased in reli 
ability, the hold circuit must be detected as well as the analog 
signal circuit for failure. 
0013 In particular, if a vehicle system start controller has 
Such a hold circuit mounted therein and in response to the 
ignition Switch being operated to assume the ON position 
the hold circuit receives the IG signal of the high level, the 
hold circuit holds the logical level and outputs it to the 
instruction portion, or an electrical control unit (ECU). If the 
hold circuit is failed and the logical level is fixed at the high 
level, operating the ignition switch to assume the OFF 
position cannot stop the vehicle system. In other words, the 
hold circuit cannot sufficiently ensure that the ignition 
switch can be operated to reliably turn off. 

SUMMARY OF THE INVENTION 

0014. The present invention contemplates a vehicle sys 
tem start controller capable of ensuring high reliability in 
both operations turning on and off an ignition Switch. 
0015 The present vehicle system start controller 
includes: an operation portion configured to set to have a 
first state of operation when a vehicle system stops, and a 
second state of operation when the vehicle system operates; 
a first signal generation circuit operative in response to the 
operation portion being set to have the second state of 
operation to cause a first instruction signal to transition from 
a first logic state to a second logic state and thus output the 
first instruction signal, and maintain the first instruction 
signal in the second logic state until the operation portion is 
set to have the second state of operation; a second signal 
generation circuit outputting a second instruction signal 
depending on a state of operation of the operation portion, 
setting the second instruction signal to have the first logic 
state when the operation portion has the first state of 
operation, and setting the second instruction signal to have 
the second logic state when the operation portion has the 
second State of operation; a vehicle state detection portion 
detecting a state of a vehicle; and a decision circuit deter 
mining whether the operation portion has the first or second 
logic state from a logic state of the first instruction signal for 
the first and second instruction signals having their respec 
tive logic states matching each other, and from whether a 
condition for speculating that the vehicle is parked is estab 
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lished in the state of the vehicle detected for the first and 
second instruction signals having a logic discrepancy ther 
ebetween. 

0016. In accordance with the present invention if the first 
and second instruction signals have a logic discrepancy 
therebetween then from whether a condition is established 
for speculating that the vehicle is parked a decision is made 
as to whether the vehicle system can be stopped and from 
that decision the operation portion's state of operation can 
be determined. The operation portion can provide both the 
first and second states of operation highly reliably. 
0017 Preferably if the condition is established the deci 
sion circuit determines that the operation portion has the first 
state of operation and if the condition is not established the 
decision circuit determines that the operation portion has the 
second State of operation. 
0018) If a decision is made that the condition for specu 
lating that the vehicle is parked is established and that the 
vehicle system will be stopped with high probability, then 
the decision circuit determines that the operation portion has 
the first state of operation (or is turned off). This can prevent 
at least one of the first and second signal generation circuits 
that has failed from stopping the vehicle system against the 
drivers intention. In particular, if the second signal genera 
tion circuit fails, whether the condition for speculating that 
the vehicle is parked is established can be referred to to 
detect that the vehicle system can continuously be operated. 
The vehicle system is not immediately stopped and its 
running performance is not impaired. 

0019 Preferably the decision circuit includes a failure 
detection portion detecting that the first signal generation 
circuit fails when the first and second instruction signals 
indicate the second and first logic states, respectively, and 
the condition is established. 

0020. If the first and second instruction signals have a 
logic discrepancy therebetween and the vehicle system will 
be stopped with high probability, then before the vehicle 
system is stopped the first signal generation circuit's failure 
can be detected. 

0021 Preferably the controller further includes a time 
counting portion counting time elapsing since the vehicle 
was parked, wherein if the first and second instruction 
signals have a logic discrepancy therebetween, then from 
whether the condition is established when the time elapsing 
reaches a prescribed period of time, the decision circuit 
determines whether the operation portion has the first or 
second logic state. 
0022 Preferably the prescribed period of time is set to 
ensure a period of time when the vehicle system operates 
that elapses since the vehicle was stopped before the vehicle 
is expected to again run. 

0023. In accordance with the present invention the deci 
sion circuit determines whether the first and second instruc 
tion signals have a logic discrepancy after the vehicle is 
continuously stopped for a prescribed period of time. 
Whether the vehicle system can be stopped or not can 
accurately be determined and from that decision the opera 
tion portions state of operation can be determined. The 
operation portion’s first and second operations can be pro 
vided more reliably. 

Sep. 21, 2006 

0024 Preferably the controller further includes a storage 
portion storing a history indicating that the vehicle system 
has been started or stopped, wherein when the first and 
second instruction signals have a logic discrepancy therebe 
tween, the decision circuit determines whether the operation 
portion has the first or second logic state from whether the 
condition is established and whether the history indicates 
that the vehicle system has previously been started. 
0.025 Preferably when the condition is established and 
the history indicates that the vehicle system has immediately 
previously been started, the decision circuit determines that 
the operation portion has the first state of operation, and if 
the condition is established and the history does not indicate 
that the vehicle system has immediately previously been 
started, then the decision circuit determines that the opera 
tion portion has the second state of operation. 
0026. In accordance with the present invention the first 
signal generation circuit's failure is detected only when the 
vehicle system stops. In starting the vehicle system, an 
unnecessary failure detection can be avoided. 
0027 Preferably the vehicle state detection portion 
includes a portion detecting a shift position selected and the 
decision circuit determines that the condition is established 
when a parking position is selected as the shift position. 
0028 Preferably the vehicle state detection portion 
includes a portion detecting a state of a parking brake device 
selected and the decision circuit determines that the condi 
tion is established when the parking brake device is set to be 
activated. 

0029. In accordance with the present invention if the first 
and second instruction signals have a logic discrepancy 
therebetween then from whether the condition for speculat 
ing that the vehicle is parked is established a decision is 
made as to whether the vehicle system can be stopped and 
from that decision the ignition Switch's state of operation 
can be determined. The ignition Switch can be operated to 
turn on and off highly reliably. 
0030 The foregoing and other objects, features, aspects 
and advantages of the present invention will become more 
apparent from the following detailed description of the 
present invention when taken in conjunction with the 
accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0031 FIG. 1 is a schematic block diagram of the present 
vehicle system start controller in a first embodiment. 
0032 FIG. 2 is a flow chart for illustrating an operation 
performed to control the present vehicle system of the first 
embodiment to be started/stopped. 
0033 FIG. 3 is a schematic block diagram of the present 
vehicle system start controller of the first embodiment in an 
exemplary variation. 

0034 FIG. 4 is a flow chart for illustrating an operation 
performed to control the present vehicle system start con 
troller of the first embodiment in the exemplary variation to 
be started/stopped. 

0035 FIG. 5 is a schematic block diagram of the present 
vehicle system start controller in a second embodiment. 
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0.036 FIG. 6 is a flow chart for illustrating an operation 
performed to control the present vehicle system of the 
second embodiment to be started/stopped. 
0037 FIG. 7 is a schematic block diagram of the present 
vehicle system start controller in a third embodiment. 
0038 FIG. 8 is a flow chart for illustrating an operation 
performed to control the present vehicle system of the third 
embodiment to be started/stopped. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0.039 Hereinafter the present invention in embodiments 
will be described with reference to the drawings more 
specifically. In the figures, identical reference characters 
indicate identical or corresponding components. 

First Embodiment 

0040 FIG. 1 is a schematic block diagram of the present 
vehicle system start controller in a first embodiment. 
0041. With reference to the figure, the vehicle system 
start controller includes a power supply ECU 10 generally 
controlling the vehicle system's power Supply state, an 
ignition Switch 12, an engine ECU 20 controlling an engine 
(not shown) to be started and rotated, a power Supply relay 
30, a starter 40, a starter relay 50m and a shift position sensor 
60. 

0042. Ignition switch 12 is turned on in response to an 
ignition key (not shown) being operated to assume the ON 
position. This inputs an IG Signal of the high level to power 
supply ECU 10. Furthermore, ignition switch 12 is turned 
offin response to the ignition key being operated to assume 
the OFF position. This inputs the IG signal of the low level 
to the power supply ECU. 
0.043 Power supply ECU 10 is connected to ignition 
switch 12 and a battery (not shown) mounted in the vehicle 
and implemented for example by a nickel-hydrogen, sec 
ondary battery. Power supply ECU 10 is operable when it 
receives power from the battery, and when ignition switch 
12 is turned on, power supply ECU 10 responsively causes 
an excitation circuit of power supply relay 30 to be electri 
cally connected to turn on power Supply relay 30 to Supply 
engine ECU 20 with power from the battery. Furthermore, 
power supply ECU 10 outputs an IG instruction signal (main 
and Sub IG instruction signals) to engine ECU 20 to operate 
or stop the vehicle system. 
0044) More specifically, power supply ECU 10 includes 
a power supply CPU 14, a hold circuit 16, and a sub line 18. 
When ignition switch 12 is turned on/off, power supply CPU 
14 responsively receives an IG signal having a logical level 
indicating that the Switch is turned on/off, and power Supply 
CPU 14 outputs the received IG signal to hold circuit 16 and 
Sub line 18. 

0045. When hold circuit 16 receives the IG signal, hold 
circuit 16 generates a main IG instruction signal having the 
same logical level as that of the received IG signal and 
outputs the generated main IG instruction signal to engine 
ECU 20, and hold circuit 16 holds the main IG instruction 
signals logical level until ignition Switch 12 is Subsequently 
turn on or off. More specifically, when hold circuit 16 
receives the IG signal of the high level in response to 
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ignition switch 12 being turned on, and hold circuit 16 holds 
the main IG instruction signal at the high level in logic until 
ignition switch 12 is subsequently turned off. When ignition 
switch 12 is turned off, hold circuit 16 switches the main IG 
instruction signal in logic from the high level to the low 
level. 

0046. In the present invention the IG signal is input via 
hold circuit 16 as the IG instruction signal to engine ECU 20 
for the following reason: 
0047. When ignition switch 12 is turned on and the 
vehicle system is started, and the vehicle is running, the 
vehicle needs to continue to run unless the driver turns off 
ignition switch 12. If engine ECU 20 is adapted to receive 
the IG signal directly, and the running vehicle has ignition 
switch 12 turned off for example by a break as thus fails 
(hereinafter referred to as “the OFF failure'), the IG signal 
is switched from the high level to the low level and against 
the drivers intention the vehicle system would be stopped. 
Introducing hold circuit 16 between ignition switch 12 and 
engine ECU 20 allows engine ECU 20 to continue to receive 
the main IG instruction signal of the high level despite the 
OFF failure. Thus the vehicle system can continue to operate 
to keep the vehicle running. That is, hold circuit 16 ensures 
that ignition switch 12 can be operated to be reliably turned 
O. 

0048 If in this configuration hold circuit 16 itself has 
failed, however, then despite that ignition switch 12 has been 
turned off hold circuit 16 continues to output the main IG 
instruction signal fixed in logic at the high level. Such a 
failure that causes hold circuit 16 to fix ignition switch 12 to 
be turned on (hereinafter also referred to as “the ON failure' 
of hold circuit 16) causes engine ECU 20 to recognize from 
the main IG instruction signal of the high level that ignition 
switch 12 is still turned on and maintain the vehicle systems 
operation. As such, hold circuit 16 cannot sufficiently ensure 
that ignition switch 12 is operated to be reliably turned off. 
0049 Accordingly the present invention provides for 
engine ECU 20 hold circuit 16 and furthermore sub line 18 
in parallel therewith. More specifically, sub line 18 receives 
the IG signal from power supply CPU 14 and propagates the 
signal with its logical level maintained to output the signal 
as a sub IG instruction signal to engine ECU 20. More 
specifically, on sub line 18 is output a sub IG instruction 
signal Switched in logic as ignition Switch 12 is turned on/off 
Note that in the present invention hold circuit 16 and sub line 
18 output their respective IG instruction signals adapted to 
have a relationship of master and servant therebetween 
because the IG instruction signal output on sub line 18 is 
provided to ensure the accuracy of the IG instruction signal 
output from hold circuit 16. 
0050 Thus ifhold circuit 16 itself has the ON failure, and 
ignition switch 12 is turned off, the Sub IG instruction signal 
of the low level will responsively be output to engine ECU 
20. Consequently engine ECU 20 receives the main and sub 
IG instruction signals of the high and low levels, respec 
tively. Engine ECU 20 compares the received signals 
respective logical levels to determine whether they match, as 
will be described later, and engine ECU 20 determines from 
a result thereof whether ignition switch 12 is turned on or 
off, and in accordance with the decision engine ECU 20 
controls the vehicle system to be started or stopped. Thus the 
two IG instruction signal generated from an IG signal can be 



US 2006/0208568 A1 

applied to operate/stop the vehicle system to ensure that 
ignition switch 12 is operated to be reliably turned on and 
off. 

0051 Engine ECU 20 is connected to a battery together 
with another vehicular electric system (not shown). Between 
the battery and engine ECU 20 is provided power supply 
relay 30 having the excitation circuit caused by power 
supply ECU 10 to conduct, as has been described previously. 
With power supply relay 30 turned on, engine ECU 20 and 
the vehicular electric system (not shown) are electrically 
connected to the battery and receive power therefrom. 
Furthermore, after engine ECU 20 starts to receive power 
from the battery, engine ECU 20 receives the main and sub 
IG instruction signal from power supply ECU 10. 
0.052 Engine ECU 20 includes a start/stop decision cir 
cuit 22 and an engine CPU 24. 
0053 Start/stop decision circuit 22 receives the main and 
sub IG instruction signals from power supply ECU 10 and 
from a result of comparing the signals' logical levels to 
determine whether they match, determines whether ignition 
switch 12 is turned on or off, and engine ECU 20 is driven 
by the decision to output an IG instruction to engine CPU 24 
to start or stop the vehicle system. Engine CPU 24 receives 
the IG instruction and in response thereto accordingly con 
trols the vehicle system to operate or stop. For example if 
start/stop decision circuit 22 determines that ignition Switch 
12 is turned on, start/stop decision circuit 22 outputs an IG 
instruction to engine CPU 24 to start the vehicle system. 
Engine CPU 24 receives the IG instruction and in response 
Supplies a drive current Id to an excitation circuit of starter 
relay 50. As starter relay 50 conducts, starter 40 receives 
power from the battery and thus rotates. As starter 40 rotates, 
the engine starts to crank. 
0054 If the two IG instruction signals' logics referred to 
to determine whether ignition switch 12 is turned on/off fail 
to match, or a logic discrepancy exists, then it is necessary 
to accurately determine which signal conforms with the State 
of ignition switch 12. 
0055. If the signals have a logic discrepancy, at least one 
of hold circuit 16 and sub line 18 is considered to have 
failure. Accordingly, start/stop decision circuit 22 is adapted 
to be defined to uniformly determine that ignition switch 12 
is turned off. If one of the main and sub IG instruction 
signals has the high level and the other has the low level, 
start/stop decision circuit 22 uniformly determines that it is 
the low level and start/stop decision circuit 22 outputs an IG 
instruction to stop the vehicle system. 
0056 Because of their respective configurations, hold 
circuit 16 and sub line 18 have tendencies, respectively, in 
frequency to fail. More specifically, hold circuit 16 relatively 
more often has a failure fixing the main IG instruction signal 
at the high level and thus outputting the signal (i.e., the ON 
failure) than the OFF failure. In contrast, sub line 18 has a 
higher probability of a failure fixing the Sub IG instruction 
signal at the low level because of a break or the like and thus 
outputting the signal (i.e., the OFF failure) than the ON 
failure. Accordingly, should the main and Sub IG instruction 
signals have a logic discrepancy therebetween, in most cases 
the main and Sub IG instruction signals would indicate the 
high and low levels, respectively. 
0057. In such a case, if the aforementioned definition is 
followed, start/stop decision circuit 22 determines that igni 
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tion switch 12 is turned off. In accordance therewith if the 
Sub IG instruction signal has the high level a decision is 
constantly made that ignition Switch 12 is turned off regard 
less of the logic of the main IG instruction signal, and only 
when the main and sub IG instruction signals both have the 
high level a decision is made that ignition Switch 12 is turned 
on. In other words, turning on/off of ignition Switch 12 
corresponds to the logic of the Sub IG instruction signal in 
a one to one relationship. This, however, renders the opera 
tion turning on ignition Switch 12 Substantially no more 
reliable than sub line 18 outputting the Sub IG instruction 
signal, and the significance of providing hold circuit 16, as 
originally intended, would be impaired. 
0058 Accordingly the present invention allows ignition 
switch 12 to be operated to reliably turn on and off by 
determining whether ignition switch 12 is turned on/off 
further from the vehicle's state if the two IG instruction 
signals have a logic discrepancy therebetween. 

0059 More specifically, the two IG instruction signals 
have a logic discrepancy corresponding with high probabil 
ity to a case in which the main and Sub IG instruction signals 
have the high and low levels, respectively, as has been 
described previously. If such a case occurs, start/stop deci 
sion circuit 22 further determines from the vehicle's state 
whether the vehicle system will be stopped with high 
probability, and if so, start/stop decision circuit 22 deter 
mines that ignition Switch 12 is turned off. In contrast, if a 
decision is made that the vehicle system will be stopped with 
low probability, then start/stop decision circuit 22 deter 
mines that ignition Switch 12 is turned on. 
0060 Thus the vehicle system will not be stopped against 
the drivers intention to be no longer capable of running. 
Furthermore, the battery can be prevented from running 
down as the vehicle system continues to operate as a 
decision that ignition Switch 12 is turned on is made despite 
that the vehicle has been stopped. Thus the ignition switch 
can be operated to reliably turn on and off. 

0061 The present invention in the first embodiment 
provides a start/stop decision circuit effecting a decision 
operation, as will be described hereinafter more specifically. 
0062. With reference to FIG. 1, start/stop decision circuit 
22 receives the main IG instruction signal from hold circuit 
16 of power supply ECU 10, the Sub IG instruction signal 
from sub line 18, and a shift position detected by shift 
position sensor 60. If the two IG instruction signals match in 
logic then start/stop decision circuit 22 determines from the 
main IG instruction signals logic whether ignition Switch 12 
is turned on or off. If the main and Sub IG instruction signals 
both have the high level and thus match, start/stop decision 
circuit 22 determines that ignition Switch 12 is turned on and 
start/stop decision circuit 22 outputs an IG instruction to 
engine CPU 24 to operate the vehicle system. If the main and 
sub IG instruction signals both have the low level and thus 
match, then start/stop decision circuit 22 determines that 
ignition Switch 12 is turned off and start/stop decision circuit 
22 outputs an IG instruction to engine CPU 24 to stop the 
vehicle system. 

0063) Note the two IG instruction signals have a logic 
discrepancy therebetween then start/stop decision circuit 22 
determines from the detected shift position whether ignition 
switch 12 is turned on or off, as described hereinafter. 
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0064 Shift position sensor 60 detects a shift position, i.e., 
a position of a shift lever (not shown) operated by a driver, 
and outputs the detected shift position to engine CPU 24 as 
well as start/stop decision circuit 22. The shift position is, as 
is well known, selected to assume a drive (D) position, a non 
drive position (a neutral (N) position or a parking (P) 
position or the like) depending on the vehicle's state. For 
example, if the driver desires to park the vehicle the P 
position (or the parking position) is selected. In the present 
invention shift position sensor 60 configures means for 
detecting a state of a vehicle. 
0065 Start/stop decision circuit 22 receives a shift posi 
tion from shift position sensor 60, and in response thereto 
detects the vehicle's state and from that detection determines 
whether a speculation is made that the vehicle will be 
parked. More specifically, start/stop decision circuit 22 
speculates that the vehicle is parked if the P position is 
assumed. Hereinafter this condition will also be referred to 
as a condition for speculating that the vehicle is parked. 
From whether the condition is established, start/stop deci 
sion circuit 22 determines whether the vehicle system will 
be stopped with highly probability. In doing so, start/stop 
decision circuit 22 determines that the condition is estab 
lished from that fact that the current shift position is the P 
position. From the decision that the condition is established, 
start/stop decision circuit 22 determines that the vehicle 
system will be stopped with high probability. In contrast, if 
the current shift position is other than the P position, 
start/stop decision circuit 22 determines that the condition is 
not established and from that decision start/stop decision 
circuit 22 determines that the vehicle system will be stopped 
with low probability. 
0.066 If the main and Sub IG instruction signals have a 
logic discrepancy therebetween and a decision is also made 
that the vehicle system will be stopped with high probability, 
start/stop decision circuit 22 determines that ignition Switch 
12 is turned off and start/stop decision circuit 22 outputs an 
IG instruction to engine CPU 24 to stop the vehicle system. 
The vehicle system is thus controlled by engine CPU 24 to 
stop. 

0067. If the main and sub IG instruction signal have a 
logic discrepancy therebetween and a decision is also made 
that the vehicle system will be stopped with low probability, 
start/stop decision circuit 22 determines that ignition Switch 
12 is turned on and start/stop decision circuit 22 outputs an 
IG instruction to engine CPU 24 to operate the vehicle 
system. The vehicle system is thus controlled by engine 
CPU 24 to continue to operate. 
0068. In accordance with the present invention if hold 
circuit 16 has the ON failure fixing the main IG instruction 
signal at the high level start/stop decision circuit 22 can 
determine with a high probability from a current shift 
position assuming the P position that the driver desires to 
stop the vehicle system, and start/stop decision circuit 22 can 
apply the sub IG instruction signal of the low level to ensure 
that the vehicle system is stopped. Furthermore the ON 
failure of hold circuit 16 can also be detected. 

0069. In contrast, if sub line 18 has the OFF failure 
providing the Sub IG instruction signal of the low level, 
start/stop decision circuit 22 can determine from a current 
shift position selected to be other than the P position that the 
driver desires to continue to operate the vehicle system, and 
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start/stop decision circuit 22 can apply the main IG instruc 
tion signal of the high level to ensure that the vehicle system 
continues to operate. 
0070) Note that thereafter while the vehicle is running, 
the OFF failure of Sub line 18 continues to fix the Sub IG 
instruction at the low level. However, from the detected shift 
position, whether the driver desires to stop the vehicle 
system can constantly be determined, and the OFF failure of 
sub line 18 does not negatively affect the vehicle's running 
performance. 
0071 FIG. 2 is a flow chart for illustrating an operation 
controlling the vehicle system to start/stop in the first 
embodiment of the present invention. 
0072 With reference to the figure, start/stop decision 
circuit 22 of engine ECU 20 receives the main IG instruction 
signal of hold circuit 16 of power supply ECU 10, and the 
sub IG instruction signal from sub line 18 (step S01). 
Furthermore, start/stop decision circuit 22 receives a shift 
position from shift position sensor 60. Start/stop decision 
circuit 22 then follows the following steps to determine 
whether ignition swiótch 12 is turned on or off. 
0073. Initially, start/decision circuit 22 determines 
whether the main IG instruction signal is logic high (step 
S02). If so, start/stop decision circuit 22 determines whether 
the detected shift position is the P position (step S03). 
0074. If the shift position is not the P position, start/stop 
decision 22 determines that ignition switch 12 is turned on 
(step S04), since if the main IG instruction signal has the 
high level and the current shift position is not the P position 
then a decision is made with a high probability that the 
driver desires to continue to operate the vehicle system, and 
accordingly, regardless of the logic of the Sub IG instruction 
signal, ignition Switch 12 is continuously turned on. As such, 
if sub line 18 has the OFF failure, and the P position is not 
selected, the vehicle system can still be operated to allow the 
vehicle to run. 

0075). If in step S03 start/stop decision circuit 22 deter 
mines that the current shift position is the P position, 
start/stop decision circuit 22 determines whether the Sub IG 
instruction signal is logic low (step S07). If so then start/stop 
decision circuit 22 determines that the main and Sub IG 
instruction signals have a logic discrepancy (step S08). 
More specifically, start/stop decision circuit 22 determines 
that there is a logic discrepancy from the main IG instruction 
signal having the high level indicating that ignition Switch 
12 is turned on and the Sub IG instruction signal having the 
low level indicating that ignition switch 12 is turned off. In 
contrast, if in step S07 a decision is made that the sub IG 
instruction signal is logic high, i.e., it is of the high level in 
logic and thus matches, then start/stop decision circuit 22 
determines that ignition switch 12 is turned on (step S04) 
and the vehicle system is continuously operated (step S05). 
0076. If in step S08 a logic discrepancy is determined, 
start/stop decision circuit 22 determines from the current 
shift position which IG instruction signal has a logic con 
forming with the state of ignition switch 12. More specifi 
cally, as the current shift position is the Pposition, a decision 
is made that the condition for speculating that the vehicle is 
parked is established and that the vehicle system will be 
stopped with high probability. Accordingly, start/stop deci 
sion circuit 22 determines that ignition switch 12 is turned 
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off (step S09) and start/stop decision circuit 22 outputs an IG 
instruction to engine CPU 24 to stop the vehicle system. 
From the fact that the main IG instruction signal holds the 
high level while ignition switch 12 is turned off, start/stop 
decision circuit 22 detects that hold circuit 16 has the ON 
failure (step S10). After the ON failure of hold circuit 16 is 
detected, engine CPU 24 responds to IG instruction by 
controlling the vehicle system to stop (or ignition to be 
turned off). The vehicle system is thus stopped (step S11). 

0077. In contrast, if in step S02 a decision is made that the 
main IG instruction signal has the low level, then start/stop 
decision circuit 22 determines that ignition switch 12 is 
turned off (step S06). Herein if the main IG instruction 
signal has the low level the above described logic discrep 
ancy decision is not made and instead a decision is imme 
diately made that ignition switch 12 is turned off, since hold 
circuit 16 is resistant to the OFF failure and its low-level 
logic is highly reliable, and if hold circuit 16 should have the 
OFF failure then the sub IG instruction signal on sub line 18 
will start/stop the vehicle system and the operation turning 
on ignition switch 12 is insufficiently ensured. Engine CPU 
24 responds to IG instruction by controlling the vehicle 
system to be stopped (step S11). 

0078 Exemplary Variation 
0079 FIG. 3 is a schematic block diagram of a vehicle 
system start controller in an exemplary variation of the first 
embodiment of the present invention. 
0080 With reference to the figure, the exemplary varia 
tion provides a vehicle system start controller corresponding 
to FIG. 1 having a vehicle state detection means or shift 
position sensor 60 replaced with a side brake position sensor 
T0. 

0081 Side brake position sensor 70 is provided at a base 
of a side brake lever (not shown) provided in the vehicle's 
cabin and serving as a parking brake. Although not shown, 
the side brake lever is connected by a wire to a driving wheel 
locking mechanism provided in a vicinity of a driving wheel 
to configure a parking brake device. It is operated by the 
driver to mechanically lock the wheel's rotation. Side brake 
position sensor 70 detects an angle of the side brake formed 
as it is operated, and in response to the detected angle side 
brake position sensor 70 outputs a signal to start/stop 
decision circuit 22 and engine CPU 24 to indicate that the 
side brake lever is operated to assume a parking position 
(corresponding to the ON position) and the parking brake 
device is activated. 

0082 Start/stop decision circuit 22 receives from side 
brake position sensor 70 the signal indicating the side brake 
lever's position assumed, and in response thereto detects the 
vehicle's state and from that detection determines whether 
the condition for speculating that the vehicle is parked is 
established. If so then a decision is made that that the vehicle 
system will be stopped with high probability. More specifi 
cally, start/stop decision circuit 22 determines whether the 
condition is established from whether the side brake lever is 
operated to assume the ON position. If so start/stop decision 
circuit 22 determines that the condition is established and 
from that decision determines that the vehicle system will be 
stopped with high probability. In contrast, if the side brake 
lever is operated to assume the OFF position, start/stop 
decision circuit 22 determines that the vehicle is now 
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capable of running and the condition is not established, and 
from that decision, start/stop decision circuit 22 determines 
that the vehicle system will be stopped with low probability. 
0083) If the main and sub IG instruction signals have a 
logic discrepancy therebetween and the vehicle system will 
be stopped with high probability, start/stop decision circuit 
22 determines that ignition switch 12 is turned off. In 
contrast, if the main and Sub IG instruction signals have a 
logic discrepancy therebetween and the vehicle system will 
be stopped with low probability, start/stop decision circuit 
22 determines that ignition Switch 12 is turned on. Then, as 
has been described hereinabove, start/stop decision circuit 
22 follows the decision to output an IG instruction to engine 
CPU 24 to operate/stop the vehicle system. The vehicle 
system is thus controlled by engine CPU 24 to stop or 
continue to operate. 
0084 FIG. 4 is a flow chart for illustrating an operation 
controlling the vehicle system to start/stop in the exemplary 
variation of the first embodiment of the present invention. 
The FIG. 4 flow chart corresponds to the FIG. 2 flow chart 
having step S03 replaced with step S31. 
0085. After step S02, start/stop decision circuit 22 deter 
mines from a signal received from side brake position sensor 
70 whether the side brake lever is operated to assume the ON 
position (step S031). If so, start/stop decision circuit 22 
determines that the condition for speculating that the vehicle 
is parked is established and that the vehicle system will be 
stopped with high probability, and start/stop decision circuit 
22 determines whether there is a logic discrepancy, as 
indicated at step S07. If so, start/stop decision circuit 22 
detects that hold circuit 16 has the ON failure (step S10), and 
then stops the vehicle system. 
0086). If in step S031 the side brake lever is operated to 
assume the OFF position, start/stop decision circuit 22 
determines that the condition for speculating that the vehicle 
is parked is not established and that the vehicle system will 
continuously be operated with high probability, and if a 
decision is made that ignition Switch 12 is turned on (step 
S04) start/stop decision circuit 22 allows engine CPU 24 to 
continue to operate the vehicle system (step S05). 
0087 Thus in the first embodiment of the present inven 
tion if two IG instruction signals have a logic discrepancy 
therebetween, the vehicle's state can be detected and from 
that detection whether the vehicle system can be stopped or 
not can be determined, and from that decision whether the 
ignition switch is turned on/off can be determined. This 
ensures high reliability of the ignition Switch in turning on 
and off. 

0088. Furthermore, if the two IG instruction signals have 
a logic discrepancy, the hold circuit's ON failure can be 
detected before the ignition switch is operated to turn off. 
0089. Furthermore if the sub line has the OFF failure, a 
shift position can help to detect that the vehicle system can 
continuously be operated, and the vehicle system will not 
immediately be stopped. The vehicle's running performance 
is not impaired. 

Second Embodiment 

0090 FIG. 5 is a schematic block diagram of the present 
vehicle system start controller in a second embodiment. 
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0091. With reference to the figure, the present embodi 
ment provides a vehicle system start controller correspond 
ing to FIG. 1 having engine ECU 20 replaced with an engine 
ECU 20A. 

0092 Engine ECU 20A includes a start/stop decision 
circuit 22A, engine CPU 24, and a timer 26. 
0093 Start/stop decision circuit 22A receives the main 
and sub IG instruction signals from hold circuit 16 and sub 
line 18, respectively, a shift position from shift position 
sensor 60, and time count information from timer 26. 
0094 Timer 26 receives a selected shift position from 
shift position sensor 60, and if the P position is selected to 
be the current shift position, timer 26 responsively starts to 
count time and outputs the time count information to start/ 
stop decision circuit 22A. Start/stop decision circuit 22A 
thus receives the time count information indicating a period 
of time having elapsed since the P position was selected to 
be the current shift position. Hereinafter the time count 
information output from timer 26 will also simply be 
referred to as a “time having elapsed”. 
0.095. In the present embodiment start/stop decision cir 
cuit 22A has a preset, prescribed period as a threshold value 
for a time having elapsed as received from timer 26. When 
the time having elapsed exceeds the prescribed period, 
start/stop decision circuit 22A follows the above described 
method to determine whether ignition switch 12 is turned on 
or off from a result of comparing the main and sub IG 
instruction signals to determine whether the signals match in 
logic, and a shift position. If the P position is selected as a 
shift position, then upon the elapse of the prescribed period, 
a decision is made as to whether ignition Switch 12 is turned 
on/off. 

0096. As a condition for determining whether the vehicle 
system is started/stopped, the time having elapsed is added 
for the following reason: 
0097. Some drivers also select the P position when they 
wait at a red light or are caught in a traffic jam or the like and 
accordingly, temporarily stop their vehicles. In the first 
embodiment if a vehicle is thus temporarily stopped and sub 
line 18 also has the OFF failure, start/stop decision circuit 22 
determines that the two IG instruction signals have a logic 
discrepancy therebetween and that ignition Switch 12 is 
turned off As a result, while the vehicle is temporarily 
stopped, the vehicle system would be stopped against the 
drivers intention. 

0098. In contrast, if whether ignition switch 12 is turned 
on/off is determined after the P position is selected as the 
current shift position when the prescribed period of time 
elapses, rather than immediately after the P position is 
selected as the current shift position, the vehicle temporarily 
stopped is now again running and a position other than the 
P position (e.g., the D position) has been selected as the 
current shift position. As such, if sub line 18 has the OFF 
failure and the two IG instruction signals thus have a logic 
discrepancy therebetween, a decision is made that ignition 
switch 12 is turned on. Consequently the vehicle system will 
not be stopped after the prescribed period of time has 
elapsed. Furthermore, when the vehicle is running, and hold 
circuit 16 has the ON failure, the vehicle still can run without 
interference, and uselessly detecting whether hold circuit 16 
has failure can be avoided. 
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0099) Note that the prescribed period of time is set to 
ensure a period when the vehicle system operates that 
elapses since a time point at which the vehicle is stopped 
before a time point at which the vehicle is expected to again 
U. 

0.100 Furthermore, if the prescribed period of time is a 
Sufficiently long period of time and during that period of 
time sub line 18 has the OFF failure, and when the pre 
scribed period of time elapses, hold circuit 16 outputs the 
main IG instruction signal indicating the low level in 
response to ignition Switch 12 being turned off AS Such, 
without a logic discrepancy caused, a decision can imme 
diately be made that ignition switch 12 is turned off. 
0101) If hold circuit 16 has the ON failure then after the 
prescribed period of time elapses the main IG instruction 
signal continues to indicate the high level, and if sub line 18 
has the OFF failure or is normal the above described logic 
discrepancy decision is made. Then the ON failure of hold 
circuit 16 is detected and the vehicle system is subsequently 
stopped. 
0102 FIG. 6 is a flow chart for illustrating an operation 
controlling the vehicle system to start/stop in the second 
embodiment of the present invention. The FIG. 6 flow chart 
corresponds to the FIG. 2 flow chart having a step S071 
inserted between steps S07 and S08. 
0103) If in step S07 a decision is made that the main and 
Sub IG instruction signals have a logic discrepancy therebe 
tween, start/stop decision circuit 22A further refers to time 
count information received from timer 26 to determine 
whether the prescribed period of time has elapsed since the 
P position was selected as a shift position (step S071). 
0104. If so, start/stop decision circuit 22A determines that 
the main and Sub IG instruction signals have a logic dis 
crepancy therebetween (step S08) As the current shift posi 
tion is the P position and the condition for speculating that 
the vehicle is parked is established, start/stop decision 
circuit 22A determines that the vehicle system will be 
stopped with high probability and that ignition switch 12 is 
turned off (step S09). As the main IG instruction signal holds 
the high level, start/stop decision circuit 22A detects that 
hold circuit 16 has the ON failure (step S10). After the ON 
failure of hold circuit 16 is detected, engine CPU 24 
responds to an IG signal indicating that the vehicle system 
should be stopped by controlling the vehicle system to stop 
(or ignition to be turned off). The vehicle system is thus 
stopped (step S11). 
0105. In contrast, if in step S071 a decision is made that 
the prescribed period of time has not elapsed, then start/stop 
decision circuit 22A does not make the above described 
logic discrepancy decision and instead determines that igni 
tion switch 12 is turned on (step S04). The vehicle system 
thus continues to operate (step S05). 
0106 Note that the present embodiment can also have 
shift position sensor 60 of FIG. 5 configured by side brake 
position sensor 70, as indicated in the exemplary variation of 
the first embodiment. In that case, timer 26 starts to operate 
to count time when the side brake lever (not shown) is 
operated to assume the ON position, and timer 26 outputs its 
time count information to start/stop decision circuit 22A. 
0.107 Thus in the second embodiment of the present 
invention after the vehicle continues to stop for a prescribed 
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period of time, whether two IG instruction signals have a 
logic discrepancy therebetween can be determined and 
therefrom whether the vehicle system can be stopped or not 
can accurately be determined, and from that decision 
whether the ignition switch is turned on/off can be deter 
mined. As a result, the ignition Switch can be operated to 
turn on and off furthermore reliably. 

Third Embodiment 

0108 FIG. 7 is a schematic block diagram of the present 
vehicle system start controller in a third embodiment. 
0109). With reference to the figure, the present embodi 
ment provides a vehicle system start controller correspond 
ing to that of FIG. 5 having engine ECU 20A replaced with 
an engine ECU 20B. 
0110 Engine ECU 20B includes a start/stop decision 
circuit 22B, an engine CPU 24B, and timer 26. 
0111 Start/stop decision circuit 22B receives the main 
and sub IG instruction signals from hold circuit 16 and sub 
line 19, respectively, a shift position from shift position 
sensor 60, and time count information from timer 26. As has 
been described hereinabove in the second embodiment, 
timer 26 counts time elapsing since the P position was 
selected as a shift position, and timer 26 outputs the counted 
time to start/stop decision circuit 22B. 
0112 Start/stop decision circuit 22B also receives from a 
memory 28 of engine CPU 24B a history of the vehicle 
system indicating that the vehicle system has previously 
been started/stopped. Memory 28 stores the history when 
ever engine CPU 24B starts or stops the vehicle system in 
response to an IG instruction received from start/stop deci 
sion circuit 22B. More specifically, when the vehicle 
stopped is started, memory 28 responsively turns on the 
history that has been turned off and thus updates the history. 
Furthermore, when the vehicle system in operation is 
stopped, memory 28 responsively turns off the history that 
has been turned on and thus updates the history. 
0113. From a result of comparing the main and sub IG 
instruction signals to determine whether the signals match in 
logic, and the current shift position, start/stop decision 
circuit 22B determines whether ignition switch 12 is turned 
on/off. In doing so, start/stop decision circuit 22B makes the 
decision from a period of time having elapsed, as received 
from timer 26, and in addition thereto the vehicle systems 
history received from memory 28, as will be described 
hereinafter more specifically. 
0114 Start/stop decision circuit 22B, as well as start/stop 
decision circuit 22A, has a prescribed period of time as a 
threshold value for the period of time having elapsed as 
received from timer 26. If the period of time having elapsed 
exceeds the prescribed period of time and the vehicle 
systems history turned off has been turned on and thus 
updated, start/stop decision circuit 22B follows the above 
described method to determine whether ignition switch 12 is 
turned on or off from a result of comparing the main and Sub 
IG instruction signals to determine whether the signals 
match in logic, and the shift position. If the current shift 
position is the P position, then when the prescribed period of 
time elapses and the vehicle system has also been started and 
operated, whether ignition switch 12 is turned on/off is 
determined. 
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0.115. As a condition for determining whether the vehicle 
system is started/stopped the vehicle system's history is 
additionally introduced for the following reason: 

0116. A state in which the P position is selected as a shift 
position includes as a first state a state in which ignition 
switch 12 is turned on and in response thereto the vehicle 
system is started and thus operated, and when the current trip 
ends the shift position is switched from the D position to the 
P position to park the vehicle. Note that currently the vehicle 
systems history turned off has been turned on and thus 
updated. 

0.117) Furthermore, as a second state is included a state in 
which when the previous trip ends, ignition switch 12 is 
turned off and the vehicle system stopped and thereafter the 
vehicle is held parked. Note that currently the vehicle 
systems history turned on has been turned off and thus 
updated. 

0118 When these two states are compared, the first state 
has the vehicle system shifted to be stopped, whereas in the 
second state when a Subsequent trip starts, it is expected that 
the driver desires to start the vehicle system. More specifi 
cally, for the former, subsequently the vehicle system is 
stopped, whereas for the latter, the vehicle system is started. 

0119) Herein in the operation that determines whether the 
vehicle system is started/stopped, as described in the previ 
ous embodiment, if the current shift position is the P position 
and the main and sub IG instruction signals have a logic 
discrepancy therebetween, a decision is made that ignition 
switch 12 is turned off and the vehicle system is stopped. If 
this operation is applied to the first and second states, and 
hold circuit 16 has the ON failure and accordingly the two 
IG instruction signals have a logic discrepancy therebe 
tween, then for either the first or second state the vehicle 
system will be stopped. It is not disadvantageous that the 
vehicle system is stopped in the first state. In the second 
state, however, if ignition Switch 12 is turned on and 
thereafter the shift position is allowed to assume the P 
position for more than prescribed period of time, the vehicle 
system cannot be started and the engine indefinitely cannot 
be started. Furthermore, as logic discrepancy is determined, 
whether hold circuit 16 has the ON failure is also detected, 
and a failure that does not negatively affect the vehicle's 
running performance will uselessly be detected. 

0120 Accordingly in the present embodiment whether 
the main and Sub IG instruction signals have a logic dis 
crepancy therebetween is determined only when the vehicle 
system is in operation, i.e., the vehicle system's history 
turned off has been turned on and thus updated. If the history 
turned on has been turned off and thus updated, i.e., the 
vehicle system is desired to be started. Such a disadvantage 
can be resolved that the logic discrepancy decision is not 
made and the vehicle system cannot be started. 
0121 Furthermore, by this configuration, whether hold 
circuit 16 fails is detected only when the vehicle system is 
stopped. It is not detected when the vehicle system is started. 
The ON failure of hold circuit 16 does not have a negative 
effect when the vehicle system is in operation, and unnec 
essary failure detection can be avoided. 

0.122 FIG. 8 is a flow chart for illustrating an operation 
controlling the vehicle system to start/stop in the third 
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embodiment of the present invention. The FIG. 8 show chart 
corresponds to the FIG. 6 flow chart with a step S072 added 
between steps S071 and S08. 

0123. If in step S07 a decision is made that the main and 
Sub IG instruction signals have a logic discrepancy therebe 
tween, start/stop decision circuit 22B further refers to time 
count information received from timer 26 to determine 
whether the prescribed period of time has elapsed since the 
P position was selected as the current shift position (step 
S071). 
0.124. If so, start/stop decision circuit 22B also reads the 
vehicle system's history stored in engine CPU 24B at 
memory 28 to determine whether the history turned off has 
been turned on and thus updated (step S07). 

0125 If so then start/stop decision circuit 22B determines 
that the main and Sub IG instruction signals have a logic 
discrepancy therebetween (step S08). Then, as the current 
shift position is the P position and the condition for specu 
lating that the vehicle is parked is established, start/stop 
decision circuit 22B determines that the vehicle system will 
be stopped with high probability and that ignition switch 12 
is turned off (step S09). As the main IG instruction signal 
holds the high level, start/stop decision circuit 22A detects 
that hold circuit 16 has the ON failure (step S10). After the 
ON failure of hold circuit 16 is detected, engine CPU 24 
responds to an IG instruction indicating that the vehicle 
system should be stopped by controlling the vehicle system 
to stop (or ignition to be turned off). The vehicle system is 
thus stopped (step S11). In response, memory 28 turns off 
the history turned on and thus updates the history (step 
S111). 

0126 If in step S072 a decision is made that the vehicle 
systems history turned off has not been turned on or 
updated, i.e., a decision is made that the history turned on 
has been turned off and thus updated and that the vehicle 
system is stopped, then start/stop decision circuit 22B does 
not make the above described logic discrepancy decision 
and instead determines that ignition Switch 12 is turned on 
(step S04). Thus the vehicle system continues to operate 
(step S05). In response, memory 28 turns on the vehicle 
systems history turned off and thus updates the history (step 
S051). 
0127. Note that the present embodiment can also have 
shift position sensor 60 of FIG. 7 configured by side brake 
position sensor 70, as indicated in the exemplary variation of 
the first embodiment. In that case, timer 26 starts to operate 
to count time when the side brake lever (not shown) is 
operated to assume the ON position, and timer 26 outputs its 
time count information to start/stop decision circuit 22B. 

0128. Thus in the third embodiment of the present inven 
tion when the vehicle system is in operation and after the 
vehicle is parked continuously for a predetermined period of 
time whether two IG instruction signals have a logic dis 
crepancy therebetween can be determined to avoid such a 
disadvantage that a logic discrepancy caused in starting the 
vehicle system prevents the vehicle system from starting. 

0129. Furthermore, whether the hold circuit has the ON 
failure or not can be detected only when the vehicle system 
is stopped, and unnecessary failure detection in starting can 
be avoided. 
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0.130. Although the present invention has been described 
and illustrated in detail, it is clearly understood that the same 
is by way of illustration and example only and is not to be 
taken by way of limitation, the spirit and scope of the present 
invention being limited only by the terms of the appended 
claims. 

What is claimed is: 
1. A vehicle system start controller comprising: 
operation means configured to set to have a first state of 

operation when a vehicle system stops, and a second 
state of operation when said vehicle system operates; 

a first signal generation circuit operative in response to 
said operation means being set to have said second state 
of operation to cause a first instruction signal to tran 
sition from a first logic state to a second logic state and 
thus output said first instruction signal, and maintain 
said first instruction signal in said second logic state 
until said operation means is set to have the second 
state of operation; 

a second signal generation circuit outputting a second 
instruction signal depending on a state of operation of 
said operation means, setting said second instruction 
signal to have said first logic state when said operation 
means has said first state of operation, and setting said 
second instruction signal to have said second logic state 
when said operation means has said second state of 
operation; 

vehicle state detection means detecting a state of a 
vehicle; and 

a decision circuit determining whether said operation 
means has said first or second logic state from a logic 
state of said first instruction signal for said first and 
second instruction signals having their respective logic 
states matching each other, and from whether a condi 
tion for speculating that said vehicle is parked is 
established in said state of said vehicle detected for said 
first and second instruction signals having a logic 
discrepancy therebetween. 

2. The controller according to claim 1, wherein if said 
condition is established said decision circuit determines that 
said operation means has said first state of operation and if 
said condition is not established said decision circuit deter 
mines that said operation means has said second state of 
operation. 

3. The controller according to claim 2, wherein said 
decision circuit includes failure detection means detecting 
that said first signal generation circuit fails when said first 
and second instruction signals indicate said second and first 
logic States, respectively, and said condition is established. 

4. The controller according to claim 3, further comprising 
time counting means counting time elapsing since said 
vehicle was parked, wherein if said first and second instruc 
tion signals have a logic discrepancy therebetween, then 
from whether said condition is established when said time 
elapsing reaches a prescribed period of time, said decision 
circuit determines whether said operation means has said 
first or second logic State. 

5. The controller according to claim 4, wherein said 
prescribed period of time is set to ensure a period of time 
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when said vehicle system operates that elapses since said 
vehicle was stopped before said vehicle is expected to again 
U. 

6. The controller according to claim 5, further comprising 
storage means storing a history indicating that said vehicle 
system has been started or stopped, wherein when said first 
and second instruction signals have a logic discrepancy 
therebetween, said decision circuit determines whether said 
operation means has said first or second logic state from 
whether said condition is established and whether said 
history indicates that said vehicle system has previously 
been started. 

7. The controller according to claim 6, wherein when said 
condition is established and said history indicates that said 
vehicle system has immediately previously been started, 
said decision circuit determines that said operation means 
has said first state of operation, and if said condition is 
established and said history does not indicate that said 
vehicle system has immediately previously been started, 
then said decision circuit determines that said operation 
means has said second state of operation. 

8. The controller according to claim 1, wherein: 
said vehicle state detection means includes means detect 

ing a shift position selected; and 
said decision circuit determines that said condition is 

established when a parking position is selected as said 
shift position. 

9. The controller according to claim 1, wherein: 
said vehicle state detection means includes means detect 

ing a state of a parking brake device selected; and 
said decision circuit determines that said condition is 

established when said parking brake device is set to be 
activated. 

10. A vehicle system start controller comprising: 
an operation portion configured to set to have a first state 

of operation when a vehicle system stops, and a second 
state of operation when said vehicle system operates; 

a first signal generation circuit operative in response to 
said operation portion being set to have said second 
state of operation to cause a first instruction signal to 
transition from a first logic state to a second logic state 
and thus output said first instruction signal, and main 
tain said first instruction signal in said second logic 
state until said operation portion is set to have the 
second State of operation; 

a second signal generation circuit outputting a second 
instruction signal depending on a state of operation of 
said operation portion, setting said second instruction 
signal to have said first logic state when said operation 
portion has said first state of operation, and setting said 
second instruction signal to have said second logic state 
when said operation portion has said second State of 
operation; 

a vehicle state detection portion detecting a state of a 
vehicle; and 

a decision circuit determining whether said operation 
portion has said first or second logic State from a logic 
state of said first instruction signal for said first and 
second instruction signals having their respective logic 
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states matching each other, and from whether a condi 
tion for speculating that said vehicle is parked is 
established in said state of said vehicle detected for said 
first and second instruction signals having a logic 
discrepancy therebetween. 

11. The controller according to claim 10, wherein if said 
condition is established said decision circuit determines that 
said operation portion has said first state of operation and if 
said condition is not established said decision circuit deter 
mines that said operation portion has said second state of 
operation. 

12. The controller according to claim 11, wherein said 
decision circuit includes a failure detection portion detecting 
that said first signal generation circuit fails when said first 
and second instruction signals indicate said second and first 
logic States, respectively, and said condition is established. 

13. The controller according to claim 12, further com 
prising a time counting portion counting time elapsing since 
said vehicle was parked, wherein if said first and second 
instruction signals have a logic discrepancy therebetween, 
then from whether said condition is established when said 
time elapsing reaches a prescribed period of time, said 
decision circuit determines whether said operation portion 
has said first or second logic State. 

14. The controller according to claim 13, wherein said 
prescribed period of time is set to ensure a period of time 
when said vehicle system operates that elapses since said 
vehicle was stopped before said vehicle is expected to again 
U. 

15. The controller according to claim 14, further com 
prising a storage portion storing a history indicating that said 
vehicle system has been started or stopped, wherein when 
said first and second instruction signals have a logic dis 
crepancy therebetween, said decision circuit determines 
whether said operation portion has said first or second logic 
state from whether said condition is established and whether 
said history indicates that said vehicle system has previously 
been started. 

16. The controller according to claim 15, wherein when 
said condition is established and said history indicates that 
said vehicle system has immediately previously been 
started, said decision circuit determines that said operation 
portion has said first state of operation, and if said condition 
is established and said history does not indicate that said 
vehicle system has immediately previously been started, 
then said decision circuit determines that said operation 
portion has said second State of operation. 

17. The controller according to claim 10, wherein: 
said vehicle state detection portion includes a portion 

detecting a shift position selected; and 
said decision circuit determines that said condition is 

established when a parking position is selected as said 
shift position. 

18. The controller according to claim 10, wherein: 
said vehicle state detection portion includes a portion 

detecting a state of a parking brake device selected; and 
said decision circuit determines that said condition is 

established when said parking brake device is set to be 
activated. 


